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(54) PICTURE SIGNAL PROCESSING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize the number-of- 
pixel conversion and number-of-scanning line conversion 
of an arbitrary rate and to deal with change of bit accuracy, 
addition of new format specification or the like after 
designing. 

SOLUTION: Each element processor 10 has a local 
memory 15 storing pixel data and a phase information 
number, an input register 1 1 transferring input pixel data to 
a local memory 15, an input skip register 12 and an output 
skip register 14 storing pixel skip information, an operation 
processing section 16 performing a prescribed filter 
operation based on a phase information number, and an 
output register 13 storing input pixel data taken out from 
the memory 15 or pixel data after operation, the processors 
10 store discretely input pixel data in the input register 1 1 
based on pixel skip information at the time of enlarging the 
number of pixels, inversely, store discretely pixel data from 
the memory 15 in the output register 14 based on pixel skip 
information in reducing the number of pixels. 
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T*-y*;WtS*i&2;fc7cB»0>l&7c 

®*B*7*-*>W*WttP<fcAar*«ft<0*»7*D 

•fc •;/■*£. »B*yn-ty-»-**at:(WWT4fc»©M 

±K«-g*7"n-fe?ltl±. BjStx-^S—BtfflKSTrr 
*-«?«**Rd:. AaBfcy-^fcttHL^E-l* 
*#*R£IEHIT*A.aB»x-**IA#Ri:. mm<D 

Btt&srB*BttttB£ttMT&B£B$fliti*M? 10 

t. ±E-i*«ff^R*»5*»)tBSftfcB»T-*** 

[§g*«2] ±E£S*7*n-fe-;/lJ-©*JjB*7 f --3' 

♦Mrt^aa. J:EB*x*y7i«R*w*Rjw*ifrr* 20 

Eft0B1ttt*Aa£B. 

[»**3] ±E*R*7*n-fc';/-*«>ttia , B*T-* 
tttt^fttt. ±EB*^*-y^flMB«Hft*ft*««Hrtr* 

tr«8i*« i EReBBflre&aBR. 

[»#314] ±EMff¥R(i. ±EtHaB*T-*» 

lfl¥a^€)tii^-r^®^x-^(DU-hS'. ±EA*JB 30 
^x-^^^gtcA^T-Sil^T-^tDU-hitiJi 
fi:lC«i|»1--5iiS:i»a«t:-r5Sl!*3Bl S2«©ii«fi^ 

Mass. 

flWB*±rit-r5B*Rtt*«±JBS?R€:Bjl6Ctt1* 
BfTaBsMI 1 ERff>Bftflr**Qa£ll. 
[»*«6] ±EB***:y7*fllBS&5rr-5B#* 

±EB*«ttflMB*±j«f4B*Bttfl»B4di¥Rt. 
±EAAB*x-*t. ±EB*X*y^flHlfti;±E 40 

B^HtttiHBt*:. «OftAT±Efi-S^yo-t-v»MC 

A*-r*fc»oA^«a*Rt. 

BiWB^Rt £<SA3 d t £t#ia<hT 1 Ett® 

BBffi^fflaSB. 

[»#S7] ±EB*X*y^flia4dE¥RRtf±E 

at-r4W*JS.6E*©Bttffi^jBiasB. 

©ffitaiifcBIWHK. -±EA*«tt*R*<±EB* 50 
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**?7*«&tf±EB*Btt1IMI4±E«*7*a-fc 

tf T* C £ *»»£T4»jM( 6 E«OB«<f^fflag 
S. 

[00 0 1] 

£aEBB«*«>BBfli^ffia«ff^Bttar4fflaBKic 

-5. 
(0 0 0 2] 

[ftJfcOTiSffi] ifi^plC&oT. 

axe-HttB<oiaj±t:J:r). aftflrecr* ->**;HSl 
^&a#fTfc>*13£5(C&oTi*£:. St. SifiTteH 
««*gat>ffi*W:?79>l?l;:ftt>9. LCD (Liqu 
id Crystal Display : jUtUx^ a^^S^7 p 

?X7f^^K £B$(cft83tt£B&B***£ 

■*«jlt<»ftLO-3*.5. 

(0 0 0 3] gjfili. Ufci0-5NTSC(Nationa 

1 Television System Commi ttee) tm, PAL (Phase A 
1 ternat ion by Line) ft ^^tt'O^Jpx V tva >fti§ 
Jj^tofrtti-f . HDTV(High Definition Televisio 
n)<I^». VGA (Video Graphics Array) 1S#, SVG 
A (Super VGAXf^. X VGA (extended VGA)tt*fc£ 

[0004] cin^ti^^^^-T-y r-irn. ^n-^-'n 
fc5S£ft#$5S5-e&a. d<7)«fc-5a-€-n-€-*nB3g 

tf. 1 fcMfrWiSfcOOBJlHSKJfclJTVFfcr-A© 

[0 0 0 5] LfrL. ±Ea^B3RS^SlC*5^T 
IS.. aASB*»**@SLT^5fc*. ±k££>7'7'7> 

Cttb1i*&7*- -7y h<Dim$:±m<D<ko£z 
B5£B*«SBBKtfL-T«jRStt*fc*»;:H:. j-f y 

^;m^jaaicj:sffi*©B*««ift. *t*tt££ftft 

[0 0 0 6] ±aoB*ftatt*ac-pi»T. KTlC-t 
[0 0 0 7] BffftXIftffia^B. l**B«IBJC*5l» 

^®«(73S£^ffla (i£^B*ftSttAa) t&o. a»c 

B*ft*B^S-&fctt6tfA*B*Ofia (B^BSft 
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[0009] jtr. «AtfA*a*2iHc»UTaa*H 

[ooio] 01 ncfi±te2 : 3 &*imm&%&(D® 
mzistw-rztzitxDm&^t. tzti, zomi it-is. 

S-A/jilSKOaSr-tn-enRi.,. Rj. R m , R jt2 , 
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. Pi. • • • tt. A^®^ 



01 lCf«)P|, P 2 , P 3 . P,, • 

[0 0 1 1 ] ±IB2 : 31S*B*jMEttfciN\ 

Tfi. l©J:3ICA^il^2jllC^LTdi^il 

Cub(x) = | x 1 3- 2 | x | 2+1 
Cu b (x) = - | x | 3+ 5 | x | 2- 
C u b (x) = 0 



Qj=Cub(Xn) *R i . 1 +Cub(x, 2 ) *Ri+Cub(Xi 3 ) *R jt ,+Cub (x, 4 ) *R it2 
Q jM =Cub(x 2 |) *Ri., + Cub(x 22 ) *Ri+Cub(x 23 ) *R m +Cub (x 24 ) *R it2 
Q j+ 2=Cub(x 3 ,) *R|+Cub(x 32 ) *R it2 +Cub(x 33 ) *R U2 +Cub (x 34 ) *R it3 



*3fi£f£9iiJ-rJ:5l;:UTi5D. A+jH^tti+Jilisi? 
tti+Jil^roii^CififilOA+Jil^bl+S 

WTtt. Jiieig^ffiHi: LT4.fi (4B£) ttwtgffl^ 
[0 0 12] ±E*a-t-y^*BtCTttfflSn5*a 

-t'yirJiBSIIS&Cu b (x)Sai 2l;SL. -f-roglg: 

st£it (i) k^t. fct'u a (i) ic^$n-g.+a 

- f y * ffi IfllHft (OHM tffltBft * T + iSfJHtHtz-* 
[0 0 13] 

( I x i g i <nm 

I x | + 4 ( 1< i x i ^2<nm 

( 2 < i x i om 
• • • (i) 

m?&$ti. mttrnzmmmrAa. (2) ©j^ca 
ret*-?**. 



(2) 



(2) Oftff»Cub(x)ttWE*a-i;->^« 
HBfl»ri>bf|-3£tt-5flIT'c&r). cn«. **-5^ttii 

■fffiffi^bftJISn*. fl&JAff. ill l(C^1-2 : 30 



^.tfRjCDA+Jli^) <Dfir|§^b2/3-fnT^5<7)T 
-e©fiffltS^P 2 (i2/3<!:/ct'3. ±HQ in <DiHtimm 
30 oftffltt-g-wifi&WA+Jilsil (fiajA^Rj+i^A^il 
31) Ofiffl^b l/3rftT^a©T*<0&ffittf$BP 3 
ttl/3i«t4CT. ±125* (2) flit (3) OiotC 
St&A*::i#T#§. 
[0 0 14] 



±SBQ jM ©aJ*H*roffifflfJ-t®i5&<7>A + JB3!? (flsj 

Qj=Cub(-l) *R H +Cub(0) * Rj +Cub (1) *R itl +Cub(2) *R it2 
Q H i=Cub(-5/3) *R M +Cub(-2/3) *R i + Cub(l/3> *R iH +Cub(4/3) *R if2 
Q j+2 =Cub(-4/3) *R i + Cub (-1/3) *R iH + Cub (2/3) *R i<2 + Cub (5/3) *R i+3 

\ • • • (3) 

±IBCu b MatfX*llOMR w . Rj. R m . 40 Qj©tHaB*KIBoTS*.tf. iffiSfiit (1) «t0. C 
R it2 (i-€-n-?n?5acD<iT*-50T. d<03S (3) ub(-l) = 0. C u b (0) = 1 . C u b (1) = 0 . Cub 

&frttS*B*©»|Blr--*i&<»WT*5. WAtf. ±E (2) = 0&CDT. 

Q j =0*R H +l*R i +0*R i)| +0*R it2 =R i ••• (4) 



A^BifccOil-taifcOt&S. 
[0 0 1 5] Et±. 2 : 31£*BXftX»0!>«^$«|(C 

ftBj&WfiffiSAfcjMatf. -E-OftffllCioTit (1) 

AAB*4/»tft*ii*»J|*fT*tfJ:H. 

[0 0 16] ^lA^A^B^SdlCWUTttl+Jil 



*2iiS:f^0i±J-r«t5^3 : 2Wimm^^<JiWM\Z 
[0 0 1 7] HI 3 (Cti_hIB3 : 2&/hB*&&tt0)El 

xfcstiieiai liBSHc. ftA*B*©B*-t-n^nR 



i-l> 



"it3> 



50 BSSOfi^-tn-e^Qj, Q jtl . Q 
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SUT^S. H 1 3<D$<DP lt P v P t , • • 

[0 0 18] ±12 3 : 2ffi/hS*ft2ttf;:*fr> 
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A * a * 4 ^ 6 « 61 1 r J: 0 It II T 4 * a - 1* -y ^ *t PbI 
[0019] f C (DM 1 3 <0tt/hHJHftS«©Ji 

□ ^ &&timM<Dffifflm (WAtfQj, Q j+1 ) ©«Hic 

tt, WT^S (5) 0«t5(C^C«. 
[0 0 2 0] 



Qj-=Cub(x M ) *R M + Cub(x-| 2 ) *Ri + Cub(Xj 3 ) *R it| +Cub(x M ) *R U2 
Q j+I =Cub(x 2I ) *R; + Cub(x 22 ) *R i+ | + Cub(x 23 ) *R i+2 +Cub& 24 ) *R it3 



3»«/hB*afttC*5^T*>. ±ES (5) <7)ftffftC 
u b (x) ttWlB* jL-t'^^HS^SItllSnsttT* 

'titwnT^i^**rfi«*^ftJi$*i*. ±1211 

1 3K*T 3 : 2£/hB*ft£ft<Dtt£ 1 ±EQ i OiiJ 

Qj=CubM) *R M +Cub(0) *Rj+Cub(I) *R m + Cub(2) *R i+2 
Q J+1 =Cub(-3/2) *R i + Cub(-l/2) *R m + Cub(l/2) * R U2 -h Cub (3/2) *R H3 



(5) 



nt&o, H*(C±EQ ifl <oai*B*<!!)ffi«tt-tO!)iS 

»coA*ia* (M*.tfR i+ |<&A#B*) 1 

T,'±Ea (5) tist (6) 0)«t3tC»*»A-5Ci:*« 
[0 0 2 1 ] 



iECubMRtfAAMOMRi.u R=, R 



R 



i+2* 



30 



(6) *^ftaj*iB3(IOttHx-^^It»T*S. ft* 

Qi=0 * R j_i + 1 *Rj+0 *R m 

[0 0 2 2] £t±, 3 : 2 ffi'hBXft£a0«££ft£ 

(i) *^*a-fy^MftcDfi-«a*3R«), fir a in^ 

ififgcD Xfi 4 £ t J| £ ff x. tf J: l > . 

[0 0 2 3] ±aL&± 3 ft 

X.«H 1 4 (C^f «fc 0W\- K 7< 7- KamdcTHa 

[0 0 2 4] £0)0 1 4 fC^TIg/SK&^T, i?"Jf^ 

snfti/ywio"i-io4it -tn-enwj&snfc 

ritSttT^s. cm^uy*^ 101-10 4-ca, a 
**>7 hn>hn-;Kl^ I EjJ* "H" u^;Uco<h^ 

^ass-B-r. j en^ni-tt>7 p u>^^7 hLfc®^ 

4lcfe^T. A2r>7 hzi> hn-;i/ff^ I E# "L" 

u^;Ko«^ctti/7hti:'rmo«s«»r*. ±e§ 

10 1-1 0 4KT**l-? f *l->7 H3ftTl»S 

ftfc*B»T-^tt,.-tn-€ r ti»fi?-r-5*j)[si 1 1- 
1 1 nzmznz. 

[0 0 2 5] +a-t'7^«»tSl 0 Stt. 

i-t:y^ffac I -c 4 *tn-€ r n«j6Ts*ji8i 1 so 
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• ■ • (6) 

«♦ ±EQ j oa*B*K:lBoT»^tf, (ttESt (1) 
«k0, CubH) = 0, Cub(0) = L Cub(i) = 
0, Cu b (2) = 0&CQT, 
+ 0*R U2 =R i • • • (7) 

1-1 1 4lC»LT**«ft£LT«i»T*. 
T, £*lS*»gl 1 1-1 1 4Ttt, ±E*2-t*7 

E*y7H/^?l 0 1-1 0 4tCT^tV£ r *V>7 b 

1-11 4<D§kW&mt* iW*8l 0 7ic£9i0g£ 
*U FIFO (jtAtljfciBl,) **»J 1 0 8tA**n 

[0 0 2 6] =S!£F I FO/^U 1 0 8li, JS'hBXft 
£fcn>hci-5 1 0 6*5ft«SftW+y^>h 

□-;mm s c iz&^TmzfmzsizmmT-? 

y-fLT* US^a^l 0 9lCffl*r-5. ft*, FIFO 

**>ja o 8«, »*B*»«ftjaao»^ctt*a-5 

[0 0 2 7] n> hD-7 1 0 6 tt. t£*Sc^li»/hH 

: E'JT*^>±EF I FOtC^ij i o 8^X + ^7 ? n>h 
□ -;WSCfiyy7H/y^^ 10 1-10 4C0A 

'>i7^Sc^^§§i 0 5CDfca&tf>*>r ^>^a>hn-;u 

[0 0 2 8] Ml 5H±EH1 4C0A- K-?x7Ml: 
m%2 : 3ffi7^B^IS^^JiBtC0B^Sl>+zL- 



*#mmo-i336i8 



tfy^ffRC,. C 2 , C 3 . C 4 i<OH«t*LT*»3. 

5(C^-TJ;^IC. ±fSA7r>7 r>n> ha-JHi*t I E 

©H£x-*£->7 hL&U<bl^£f££i£9jIT. B 
1 KD&mm&l 1 1~ 1 1 4^C0A^x-^D l . 

Q=C, *D,+ C 2 * D 2 +C 3 * D 3 +C 4 * D 4 



8 

D 2 . D 3 , D 4 I2. :<D01 SCOISSSA^D,. D 2 , 
D 3 . D 4 ©«fc7KfcD. S (8) ic^fJ:-5ir. 



[0 0 2 9] 



(8) 



C|. C 2 , C 3 . C 4 £© 
lWlS^iWllbn-5. 



s^tta*. ft&©i£*jt^©ii£(j. ^-r = >^jw 

COO 3 01 6fctt±EHl 4©A-K'7x 

7filfi)cirt5ltS3 .: 2tt/hBSSH££fflSI*0!>B*GK 
i+i-t'u/^&C,. C 2 . C 3 . C 4 t©H««SL ' 
T^4. la^Sk i p\tZ*y7$nz>iiit)ffim 

4*UTl»*. £ttJ>'hB*ft£affl9<D«&CM:. ft 
£ffi*iI£&g:®©l$i:g/<£9. ±!2A7r>7rO>h 
n->Hl*i Efiftst "L" i/^utttSft. kfimm 

x-^liS-Uv'T.* 1 0 1~1 0 4 !;:•?-©£ £AoT< 

&*SESl 1 1~1 1 4©A7Jx-^D|~D 4 20 
teHl 6W*SSA^D|~D 4 ro«t5IC^0, cni + 
i-f-yi'«»C 1 ~C 4 fflg*ii*?lSC0SC (8) £fT 
^CiT-BfMO^^bn-5>„ fcfl, ^1^3 : 218 
>hil3£St£ft©«££tt. tU^i$n-5 31i^lI«LT. 
A7J© 1 HSa^SlCftSWe. MSa^FS&Iflittffiia 
F I FO^t'J 1 0 8lC»1-5*tii*^3>KD-7P 
T-5C:<i:tC c t^T^ + -y7'-r-5„ £©£:*© 
El 6K*T±3£fflaB*©**v7 p =i>r-n-;wi 

#SC(i> " H" U^;KDi#X*77'L. " L" 30 
^©ttX+yTXteW t^3£5\ZF I FO/tU 
1 0 8 £*WT*fc*©fln*T-*-5. 
[0 0 3 1 ] &£. d^T^famcOfe*, 3 : 2|g/hB 

Ttt^ttbKrH>T©g»91tet'J&-t5. 

[0 0 3 2] C©cfc5ic. n££cS&£tr>M:&tttftS 
fttt. 0±a>Lfc«fcp&^t)«)-5 AS ICWppli 

cation Specific Integrated Circui t : #^fflii|o]lt I 
C)^f«DiS5iiafDlsI?S*fflV»T*^SnTt»5. 40 

[0 0 3 3 ] 

s*&7*-77 nc^fS-r^fe*. se.icnifi^<o«fc 

7tC&a©l/r£&7;t-^y h#ff^$ftT<3tt?RT' 
tt. ±IBAS I C©«£. *-®BK£ff<?)A. *k>l2R 
ft&©t*y ±E*rfcfc7*-Ty h©tt 

*i©>i;!jD«?©7U7 vfc'iJf-^lC^I^*. rfJlS©7- 

ffc^S. AS I CTHJ»tt«****«T4lC- 

tt. <!:7LTt>iEi3g©'>&K &5B!£$ftfcSESIH: 50 



^. ±£AS I CKfc^Tte. -gESS^ffr&L 

eiCWieVGA. SVGA, gtHIJXVGA, HDTV 

T*55fffc47*--7y r- *>£#£&«© 7 

[0 0 3 4] *:T. **WJi<OJ:5ttttj5itC«*T 
ftSntt>OT*0.' £SJt¥0B*ft&ft*££Mft 

[0 0 3 5 ] 

Snt 2&7cil«© 1 &^:£fi©Sil*K*tf£:LTiER 
-*-*<!:#£ 1 *jc*iai©ftB*T-^*s»*»?»Jt:W*A 

il(:Mff-r«^a(>(0Mfl¥a:£:6IIA«Btltt4j&aS 

C«#r*-l»«#*Rt. A^B^-^tttlttLT 
-W«S*gHC(EjS-r4A*B*r-^»«i^Rt. B 
*OMtt$«-rB*ffttttlR«ttMr«Bj|IJRtt1t«« 
Irt^Rt. B*T-****y73tt*B***y7 , fl| 
***Ml***B*X*y7 ; ««*iA^Ri, Bftftttfll 

a(cstJ^TA7jH*x-^ xii>figiog*7 r D-t 7 -y- 
©B*T-**fflt»fcjff£©«a6ff3JHff«w^a 

t, -nfft^g^bfjoaisnfcA^iiiSx-^iE^ 

[0 0 3 6] cct-. *^©@®fi^2asg^ici3^ 

flUcS^^TA^BSx-^ft^g^A^il*^-^ 
SMJittlCttJAl,. aJ*B*x-^*W#RA«-«*E* 
#R^6©B*T-^*a««i:»lrt-f*. i£lCB»8t 

B*7 s -^»m#R*«x*B*r-^*aawic*« 

U . a * B *jr - ^ **i¥Ra*-«Kfc^R A* b © a s 



#fp)¥10-1336!8 
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zbiSMzzttfxz, z<d®%, mmz^y^mmR 

[0 0 3 7] Tftfc*,, *KI«lc±ntf. ff«Jt$CDii 
*»««fflaS:S I MDiHWO 'J -77 l^ffl*3£M7 
□ -feytf-*«^ 77 h0x7ffl3t^TjMI*Jffi<t:L 

Tiri*. st, H*^*y^**4fie^aiii*jRtt«f 

$8£/£?g:<!:£{i!;i, Cft £1fl8£m£4)*^ > 

x<j7s«*'rsrt^<, H*»«ft^ i jtaE«±-c 

[0 0 3 8] 

[389J<B*«<D#!B] «T. *a«<0#SU>*16<B» 
[0 0 3 9] *^B^^jcoil^^ggs-eti. ffi 

t». WI5AS IC0J;3fcA-K7<7-K«]«Ttt 
DSP (digital signal processor) Sffliifcv 7 

[0040] ccoct^ic, f^y^mfiaasv7h 
* sfcss^ftssia o # Kxn'nT * c t * 

(Time-Axis Trnsform System) W^^ICtt^^ 0 

[0041] iwaufe«A.tfH*»se«fflaev7 

x77 r D^7AlCT*ilT^ti*c7)DS Pi:LT, 



10 

[0 0 4 2] ±£U-77l/<ffl*£^]7 f n-fe *;/-*<!: 
tt, flAtfBlKSTJ^tc. A*B*0 1B*lc«S 
r*B*^ni!!y"y-4 0*-*7cfc:ijt*»#afc^ C 

[0 0 4 3] :<OBli:^T, A***3 
ntff#^^](75A^li^x-^T*'5-> l J7;UA^x-^ 
S I Dll ^B^DilylM 0CDA7^Uv7^4 1 (C 
10 A*Stttt& T-^*-P#Mlc«??T5t*(7)a-^ 
;M*'J4 3(c£M£ns 0 St, ±Ka-*;u**U 
4 3<7)^^:'J7 KUAfcl^TS;^'^ h'l/^yx* 

*>^t>K>Z>S I MD (Single Instruction Multiple Dat 
a Stream) fflffl&fi o . 

[0 0 4 4] COck^tc, U -77U-f S^M^jyn-t 
v-9-<Z)t*»Tfca£a<. -BDSPrtffitrKO&Sftt 

20 4o*c-3^THi;ffla^i6$ns. juwsjcsst, § 

B*7 r n-t7-y-4 0<2n-#;M^'J 4 3fC&i*£nt 

x-*tt, *n^n«jraiaffl4 4t<DisjTS9ia*fBjic 

&RfcR*a<JSStttf& a^Uv7*4 2Kj£Q&S 

n, ®^{ccnb§B^7 p n-tr^-^4 oofttayjuv 

7*4 2^6ffl^$n5riT. SKDSPA^&fil^ 

[0 0 4 5] St. §B^^air-y1t4 0CD-O-O 
te, ±j&LJz£o\Zlj£&»0>&mMlZttfcLT&*)> 
30 ^B^yn-t'yij-4 0«-€-tl-en£*iS»^«3<Z)B*7 r 
□ -fey1t4 O^D-iJiM^'J 4 3rtcOT f -^tC7^-t3 

tX\ =iI£DS PTte, SI*7'Dt7*4 0(!!)D-A 

;m * u 4 3 t»*i&stit 4#t i fcgmftommr 
ft67 f -^*-E-n-en<oiRjuaa884 4 tor-reiSSL 

TiK^T^CtiCiO, t>fct$£7K¥#[Sj£)F I R7^ 
(*ifiiHi®7-<;u^) SrHa-c**ct5(c?ioT^ 

40 [0 0 4 6] St, MjKD S PTf3, i^iLTUS 
»#^H*x-*£ftff*7ni:ylJ-4 O^n-^M 
*U4 3tillttWKIEt§T*. LfcdbT, flxtfA* 
P# f Z m iR 7 □ ir 7 It 4 0 (D 1 fl & 1 1 C a Hi r - ^ & f 2 ig 
■r4Ctfei!ffiT»5. SKDSPTI1 &B 

I^nt7lt4 0Oftn-M^t'J4 3ICffi»Lt± 

\&fit^ztb^xh^ 0 

[0047] zzr. ±mbti^ous 1 mdbb^ 

Sns i Jr77WS*atM7 r a-fey1tC*3^T, ^J^_ 
50 ^jfttt**« 2 fi£t±*^tt 1 / 2 »EtT9^ffift02 
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tt, S*»iCttH 1 tH«(CS I MDfWWSn^fcOT 
***** B!BSft<7»t»*CH2KttiS8BO*$*LT^ 

[0 0 4 8 ] COH2Jc*r*58W*Jfi«© , Jr:77l/ 
-fa!#MW^n-b'ytM<D#B*^n-byU-i ott. ft 
EB«©A*by7* 1 1 fttfiiJA 1 3t, '& 

vt?Z>\flX*v7\sit7.5 1 2&tfffl;>jX*-y7V:/ 

i si, s»n-*;u**ij 1 5x\t&mm\<r>^mzf 

SKI 6t*±B"m»*iLT*LTa*ibWT**. 

fnfn^&^yot^ it i o tiA^ii^co i m^ic 

««#M^SftTJ3D. 3KU -77 U-fS^MMyn 
-fe'/ltl TttSRl^3E««a)fiS})iyn-byit i 0£ 

[0 0 4 9] C^)|il2fC^-ryn-tr^1t KD^gg^^c 
14, WiSLfeia 1 £lll8*Hi;T*5fc#, £ CTte^ft 
■€ r tl<0«flElc^^TOKMtt»lft1--5*^ 2 of* 

MEHl U A*X*?7l^A*l 

2t&tlZ*v7l'i;z$ 1 4(7)2^SM^LT^-5. 
^TiCCttb^A^X^yUvX^ 1 2XL<ttSaA* 
v-fWJ7s9 1 4co»j^fc^^T, ft!lcO>f3^SII<h^fi6 

[0 0 5 0] C<9E12 (C^TUx77U^£3£JiJ:/P 
-fcylt 1 IC&^T, #S*yn-byy-l OTtt, 

KttttT*. l£«l#K«3T*B*x-:?£ 
■*««*^ttaitt«Htll^r « C t * *T&EfC 
[0 0 5 1 ] ym i J-77U^S£»J7 p n-t: 
vlt 1 n-fe 7 It l 0 [cfci^T, ±ie3ii[M-r 

^t)%»^JRWca*x-^*A**^tttB*S*Sfe 

#>\Z\X. 0iJx.tr 1" T7 + 7^ " 0" TX + 7 A' 

& ^ t ^ 5 <fc 5 &,« # $ ftfc -tt b jge x * 7 7 if $8 * , 
SS^n-fe-y+t 1 O0A**^t±ai*«(cWOaTn 
«&t^„ *^#J(£>:/Dt:*y-it 1 fc&^Tte, coj;? 
fcl fcf-y M^&£Bif?A*<y7tt$g£±E§g£:/D 
-fc-yltl OOAAtfflrtffllcWDSTSfcAK. £^3?! 
7n-fe?1tl 0fc»LT±El fcfy hC0B£/;**y 71f 
«£ttttT**tt#atLT, A*fiBfC±EA*^*y - 

i 4*»tt*j:5tL/T^*. rne»A*^*^y 

olz&mm^nizyVl 0lcfctt*A*l$*JtttaS;W 
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X-htty-fVVTs* 1 2. ffi^ + yyi/y^^ 1 4 
(C^^n/zli^7,^7 7 p fSS$:#Sa-r^C<hT, A^7 

T £ A * 7 7 L fc ^ ^ £ ft £ 1" £ Z t *< -5 . 
[0 0 5 2] J;DH#«CHWT*£, ±KAA^ + 7 
7UvX*l 2tC«»Sftft:il*^*y7 r fliatttt*a 

MSttffi*BXft2&0B(C. -y It 

1 OcOA^UvA^l lTtt. SWSSnfcA^B*x- 
10 * £±EB»* * >y y««J:*^^THItt«IC*»i U 

2IT£. T&fc-&MA«, ±EA#UvA*l IttBff 
X*!y.y«a*««Atf M 0" OtfTttA*!!*?-^* 
ttttU B***y7tt»tf«Atf" 1" <Dt*ttA* 
B*x-**»iWL&l,> U*'y7't"£K SWifftaSf 

4tc^*fi$n^iS^y;+^y<ffB(i±T M o" <hfto. 
20 a, "r*fc*a««tcai*-r-5. 

[0 0 5 3] ±3R\Xi1)7s*y-7\si/X* 1 4iCf& 

*»Sft<OBR{c, #B*^n-l:ytt 1 OomfilsiSZ* 
1 3Tti, ±En-#;M*U 1 5±rt>£tt*ttJSftfc 

*l 3^iil^A^-y7 p ^*^^Jx.« ,, 0" (Bt^ttBJi 

SK8S/hil^|gC^0#0A*7^'y7 P UvA^ i 2.iCl& 
*Sn5B*X*yyfl|fBtt4T" 0" tUO. Lfztf 
iTZOimSVAjjl/iSX? 1 lttA^B*7:-^S-€- 

-r^b^a^tcn-^^^^'j 1 5 tc$Ei§r 

[0 0 5 4] ifc. **JKM<D l J-77U-1 r S!*3fe5»J>^ 
D-fe^y-ttlco&B^7 p D-tr^itl OtC^^TIS, o-A 
;l^*'J 1 5«C7-*>i/X'J7tLT0»«*l8ttT 
*30,\CO'7-*>^X>J7«rffifflLT. WAtfiMlffl 

5 fta*<oHtt*ar(a:ttflijii#^<z)4j5S^*a - f * 

^ffftOBRSfr^. Stt*«Ltffiffifflf«#^«±E 

*;U^c^ 'J 1 5ft(£>fil*gc£{i 

lift Irt U v A * £ Bf ^ Z t \Zt Z> o 
[0 0 5 5] Sgi&T'oirylt i ott. ±i$L/tJ;5fc 

so ss^a-feyiti o-ctt^n-enaE^ifiwofijR^a-ty 
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0<r>a-tui>**y l 5C*&toLT^-5r-*£7 
•ytf- 1 Ocon-^M^'J l 5tc&*fl$n-0><5a£T 

[0 0 5 6] ±!S)Hg*!!3aB 1 6 TC97^ )l5>fa%\Z& 10 

[0 0 5 7] ££U ^-T7V-iM^mM-fu^ v ^ 
<0#flST-fc*?)S I MD»(CckO. l^^tCffiS 

3. T&fr*>, El 2 T(iH|jK$-£BSl/Tl^5#. ±IBii 
gS&JfgBl 6cD#<fr:D-K££)5rt£ita§a'f >7. Y?2 
•>a >vx^U-^ 3 2 <!:■ D-*;!/^ U 1 5 007 K 

(J. ±TC0gsil7'a-tr-v+»-l OtcWUT^ii^WffllSrff 20 
ft*. ±S£^ifi^cOft!lOg^l7'n-t y-y-l 0^« 
±IES I MD$iJP<k0^^7'D-t-y+)-l 

&-57?ir;*(;lT#&in 

[0 0 5 8] ±f5n-#;M ; EU 1 5(C^lfl$nt±l2 
\Z\£t>V~s7,9 1 3 7i^v'J7-lUtli^7 :: -^SODi:t 
[0 0 5 9] 8§/hiIlil!&£&CDJf£tc:«, UiJi7,*y7' 

-9W&m/~s*9 1 3 cgt^wtcts^n. ;cdm 

[0 0 6 0] mri£Lfc*i-fc'y?*SfyiP&£<5g 
-}£iIii;£Sc£&£, ±1213 2 (C*L/c'J-77U-1'§y£ 

fr&ir&l : 1) Ctttitt*. Sl/hco 

z. z.x\tm\^mzr>^x\m.-k\z^t>^ z\ iic-r-s. 
[0061] 5t-f, st^iisis^co^w^iaB^-r^. 

[0 0 6 2] C^T'«. m$)te£&ttmtLT2 : 3 
tt^iSIIM&^WC^tf. 0 3^ffl^TI¥^lClKHj-r 

^fccDT. ZZ\V\tS I MDWT'Ci'Wi^lCS^ii 
Wt'J 1 5ro&ffl1fl6^U'v ! 7>5'lC^$nsm!e 50 
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rajgt. ±!2n-#;M ; e'j i smz&&\2tiz&mm 

x-^tOS^€:^bT^^. St. ^<OH3OTfi»]T' 
-OWgjflT'D-ty-ltl 0^11^03 <DW.-hfa<» 1 

x— d| N . d u , d c , d R |, d R2 (jD — fi 

;m*u i 5±tc^ti-?nsij«ir®^T : -^^t&^-r^ 

[0 0 6 3] ±82 2 : 3i£*i®5$§«&T'(i. ttS^il^ 

%Ltf\fimiikmzttLT3 / 2fe\ztitinz>tz$>. 

^A^B#(ctt2H**t(C 1 H^rofil^Tys-x-^ 
M£AftT. A^CDgPTCl — * A-cD@ij?tS!c£!i};>]CDiI 
^&t^L<T*r^$fT5. mZ\Z\tAfi$t\5>m% 

r- * co 2 m% a g iz i m m <d y 5 — ?- 9 m a t 
nfc^ssLT^-s. ±!ey5-r-^M«, a^h# 

K**B*ft*lt-*»U S I MD$"IWCiiLfcT-^ffi 

M£jfAT*7i*Lfcnrt\ W^&x.fttfA^iljSsx-* 

-r^b^fiSJAtf. " 1" T^S-x-^MSrA 
n^> (A*l*f-i'ttX*7^TS) • " 0" T^S 
-x-^MS:Ail^^ (A^PH^x-^ti^ + yyt^ 
^) Ci»C-rntf«kt». rcoj;-5^^ = -x-^M^A 

±!B2 : 3tttH*ft£ft££a-f£lCtt. SSSA^X 
+ 7^^? 1 2(C^LTH3c7)J:o^2 t'y 

[0 0 6 4] ifc. 2 : 3 4t*H*ft«*TU. MMK 

^Tffl ^S* i - f y ^» t> 3 il^ilffi co A 9 - y\z 

^ntflttE*a-ty^ff»©|fJISC (1) 

^CD-iWt'J 1 5±lCft«rt (Wta^a-fy^ 
UTi5<ct^(CT5 <> 2 : 3 
l£*H*ft*ftT?»4. ±Sa+3.-b , y^^W (4/\*^ 
->X3) fit&?>. £f£U COT+i-t'u/^^» 

w)>if%n : i£ou®'£\z\z, mmn (tutrzm 
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[0 0 6 5 ] C<02 : 3 

ffi^JOOS I MDS»'Jr77KI*I^ot7ltl 

»«#*PES«9tttt*J;3i;:-r*. 10 
[0 0 6 6] ±182 : 3B«ft£tt (A*H*«*3/ 

2 C9ii£, SiJizE Ufcck -5 (C F I R7^WO 

•&ffl&te3T&9, ±Bfi«««#*REttfl;i«l. 
2, 3, 1, 2, 3, • • • £^5nWW->£t* 
Hf^tCS I MDMSco 'J -7 7 KS!^at3?ijya-t 

IS^Jc0U-771/^^»jyn-t:^^lTti, ±fS& 
7>+>^Ef B 1^<7)F B 1tclt*L, £5*:/D-kyitl 0 20 

[0 0 6 7] El4iCti, £<&&fflf*«*^P E 0««8/^ 

*->€\ S!^'J-77Ui'S#3E^J7 p D-tr^-tMrtT 

fc£(^T, H^PEttaftSLfciSfc 1 y-i >#<D& 
ffi««#*lT*?K ±121, 2, 3, 1. 2, 3, • • 

[0 0 6 8] ddT, ^I4C07D-5 1 ^- h^^g^ffi 30 
s i UDfamztizztt, ly^XD^m^tlOm 

[0 0 6 9] ±Effi«««#^PE©fHr#JBS*-rH 
E2eyhT«$il*C4:JC *«i«til«#*t P E <DM 

mmzwrntn. n-*jMtu 1 5 

±T±Effiffi«a#^PE*«»jtt$n*c:t(c^sfl:ffi 40 

[0 0 7 0] *^f7^ST2Tll ±T<D^m7u 

■t^*i.oc*s^T, &m?o-tyvi o-cii, 

$B#^PE(Ofi) KlfcjgLfcii*, §£(On-AjM 

[oorn^f'^STs-m ±e^t l ^^s 

T2»CT3R»fcffitBfll»#^PE60«*^ fcL*>3£& 50 
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ATI»4WHXt7^ST 2 leg? 9. ttx.Tl^ntf* 
O^T 1 ^yST4tC^^Tge^)n-^;U^ : EU 1 5(0 
fifflff U y7 9 ttT P 

E©ttA^3*5K. 

[0 0 7 2] -£tf>&, Ary^STSTti, ±E^f7 
ySTl^«E > X7 L ^yST4^TC0^^^\ 1500 

7LTV>&^£*Ktt*xy:/ST 1 tc, »7L&£* 

[0 0 7 3]4i5, C<DH4JC*Utfi*B«a»^f*tt 

[0 0 7 4] ^tc, ±jfO < fc5(Cl>T5R*'Sn*:fiffi* 
I«BJ^ff^o £<OK9rrt>2 : 3l£*iB*»SEftS««C 
[0 0 7 5] ::t, S»*a-tfy^«ftfl!)3l«C0» 

a^ffi^tfcpu (**jaa«a) ^T^J6ttgbT& 

tia. £<Dyny^>^Kn-#;M^<j i 
CMT&O. ±E**ii*»»SfT5?t*(ctt, 

[0 0 7 6] skTiz. &mM7o-tvVi O0D-^;U 
pt^E'J 1 5JC*^T*jL-tyi7«ftS±Effitt#^« 

[0 0 7 7 ] XT7^ST1 lTfiCl-rt^^ 

[0 0 7 8] *^f7^ST12Tll o-*;i/^q& 
•J 1 §±<0^a.-h^y^^S^Uv f ^^tCfiffltfa# 
§PE=l<OflSSty h£ir*y 

[0 0 7 9] Ar^ySTl 3Ttt, a»S*^a-l:y 
*1 O0n-*;U**»J l 5AfmE&ffiWa#4«ML/ 
vX^(Cfe|flLT^^f4ffiifa#^PE<0^\ 2£ft 
oT^S^Srt^flWSfrK a»fiffl««#^PEa) 

a - 1* v 9 ^3St&*rt U 9 fefiEffllffES^ P E— 2 <7) 
BfttyhS:t7hL ffi*§»«#^P E<7)«A«2 <t/«t 

[0 0 8 0] ^{C, Xf'^STl 5Tti, ^Sg^y 



( 10 ) 
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^ tt«fll*##PE<Offl*<3 iiSoTl^ftb^T 
. «i**«*^PE = 3<OffiSk-fc^ ht-ty hU teffl* 

[0 0 8 1 ] AlC. ±»0&«««#*J*cS£oTft*ii 

h*m>TK91T5. CCDH 6 (7)7 D-^-f- hif 
fcME2 : 3tt*jB**«*(0«&*ff!|tc*^T(ri4. 
[0 0 8-2] £<Z>B6<07D-^v- Hlfc^T* 
7 7S T 2 1 TttftBsT/n-fe l 0 <On-£;M 
'JlSlClEI/^^dL,, d c , d R1 , d R2 £St& 

[0 0 8 3] *(7)Xf7yST2 2m l/y7^d u 
IC l/*>7^ d ^OB^x— ^Tfcfc^ A*B*<B 2 OCD 
£$£>B^x-* (2^£BOMyat7*l 0<OA 

[0 0 8 4] *(DXt7^ST2 3TH :flDtt(Dfi 20 

7^2&btf7x*y7'ST2 4K. 2TWj:btfXf7 
7ST2 6(CltJ. 

[0 0 8 5] Xf7yST2 3KTffi*flMIH«PE# 

7^ d L1 tc u ^7* d | H <BB*x-*i"&fc>5 a#b* 

O3^CD£IB0B3(Sx--* (3o£BOB*yn-b7it 
1 0£>A^B3?x-^) Sftitt-ri. ^<D&, zfy^ 
ST2 5TH Uv7?d c {CU^7^d IN tDBiflT- 
* (A^a*x-^) £»#1U 7r;yST2 6 Kit 30 
tf. 

[0 0 8 6] ±E7x-y;/ST2 6 Til. -5-<35t*Offi 
tt*«#^PE*<3;4>5*>£«j£U {Stiff fSS^fPE 
^3ftf,aXf77'ST2 7fC. 3T^^6tf^f7 

[0 0 8 7] 7t 1 77 p ST2 6 (CTfiffiif fg#^P E*< 
3T&3<^]££ttTltr7x77'ST2 7Tlt L/y 
7* d c fc U->*7 * d , M <0B*7 f -*Tftfc-5 AAH* 

1 OOA^B^x-^) ^te^TS, -f<0|£, 7f7^ 40 
ST2 8TH, U^7^d R1 iCUvX^d 1N (7)li^x- 
^coi^KcOil^x-^ (l^*(R(0»*.yp-fc'>lJ" 
1 OCDAtjmm?-?) £*MAU 7x7'7'ST2 9lC 

Jttr. 

[0 0 8 8] ±E7x-y 7 P ST 2 9TI4, ^<9£££)ft 
*S1»«#^PE*U^S^£ffltU {iffiff«#^PE 

7 P ST3 2lCit^o 

[0 0 8 9] XfyyST2 9 (CTfifflff $8#^tP E*< 
lT**£flSShTi8tf*X'y7ST3 OTIt Uv 50 
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7 ^ d R ,tc Uv7^ d | N oa*x-*-rftt>5 a^b* 

~>*7 * d R2 £ U v7 ^ d U d>mm^-^<D 3 "PfiBOia 

7r-y^ST3 2(CittTo 
[0 0 9 0] iI2^f77'ST3 2 Tte, ^^t^^fi 
«« I8#^ P E ffi 2 X it 3 T$> Z £ L . 15 
«fl«WPE^2Xtt3Tft546l«f77*ST3 

3Jcj|tr. 

tO [0 0 9 1 ] 7X77ST3 2lCTftfflfrtl8#^PE# 
2X(53T«^(i:M$nTIOXf77'ST3 3T 

[0092] -noattaiasjaETT*. 

[0 0 9 3] m±<D»mz&0* u-M/^'JlSi 

^tt*i-e!y^»st 4ocoifi«B«r-^**»e»n 
£gqt\ cnesffl^TWtEa (8) 

&5. ±i£0£ 5 & ^EU 1 5±<£>x-^#* 

**9liEH3fC;S;SttT^£. 

[0094] mz. «/hB*ftxift(o«^£R^-r^. 
[0095] cct^ a#«fc£ftjt$t 

LT, 3 : 2«/hB*ft«*<Z)«^(C^^TK93'r-6. 
ftfc, C©«/hB*»«lft<0«^t)±E3 : 2KH& 

■f, ffi*(og»tt*T*oTt)S*w?i#A*tti?ii;-e 

[0 0 9 6] CO«/hB**«!ftOJ|B&ta. aabmcb 

aisnfcBSx-^^iinttw^ mzfmmz) m*u>? 
7^ 1 3*c»«4snTttj*sns«tc:5*^ MEtfcfca 

aasfflfcoaatHCT**. 

[0 0 9 7] ±E3 : 2JfrhBXft£&0tt£tt. £±i^7 
B*»*«A*B*ft<D2/3»(C/j:4t*, T~$Xfl 
WKttA*BSix-*t^(0££A*rL. ttifj<Dm\z3 
B*«C^S. 2B*<0ffl£?A*y;/UTffl#"r*. T 
fcfcS, 3B**ClB*C0fJ^Tffi*B**^*y >^r 

ntf j: < , :nu**8«©'ij -77 u-f m^m^u 

-fc-ytMiCfc^Tl tl7 hO)ffiy77 + -yyUv7^ 1 4 

zn\z®nz7jkt£?tmmm^ (b*^*^ 

B 3 t H fll ( Z St L X * 0 ; EI 7 a EI * G s *< 7 * 7 7 $ 

^ta, " r* TtB^a^x-^^A+^y't, M o" t 

[0 0 9 8] ift, Z(D3 : 2ffi/hB«ftSttO«d. 
*H»JlJCffl^**a-hf^^fffttt2B*a)H<0/t^ 



( II ) 
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->\Zt£ZW. S I MDmn<D')-77\y^M-ya-ty 
It 1 T&S-f 3£<6IC 3 0\Z 1 OOT^S -ft*§m£Aft 
*. C©fc«6. $BCtt3BXHM(;:&*. T&foSB 
.Atf. ^5-fifflm^3#g©{i[ffl (ffiflfiMPE 
= 3) £-T5fc. ^OSggW^S-tefflmlillBaT.* 
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